Summary. Adult chimpanzees (24 male, 76 female) with low and high rates of conception were examined for ureaplasmas, arginine-metabolizing mycoplasmas and chlamydiae. Ureaplasmas were isolated from the throat of only 1 male and 1 female animal, but from the urethra of 29% of the males and from the vagina of 95% of the females. Mycoplasmas were isolated from the throat more often than were ureaplasmas, but from the genital tract with about the same frequency as ureaplasmas. The numbers of organisms, of either type, isolated from the vagina were larger than the numbers isolated from the male urethra. Chlamydiae were not isolated from any animal. The occurrence of ureaplasmas and mycoplasmas and the numbers of these organisms isolated were similar in animals with low or high rates of conception. Furthermore, no association was noted between the organisms in the lower genital tract and the occurrence of abortion and/or stillbirth.
Introduction
Ureaplasmas, unique among organisms of the order Mycoplasmatales in metabolizing urea, have been found in a variety of animal species (Taylor-Robinson & Gourlay, 1984) . Ureaplasmas of human origin have been ascribed to the species Ureaplasma urealyticum and have been associated with infertility, spontaneous abortion, stillbirth and infants of low birth weight (Taylor-Robinson & McCormack, 1980) , although there is no proof of a causal relationship. Brown et al (1976) were the first to isolate ureaplasmas from the throat and genital tract of chimpanzees. Swenson & O'Leary (1977) recovered them from 8 (35%) of 23 female chimpanzees and noted that the animals had a high rate of reproductive failure, whereas Khatamee (1982) noted that 8 (36%) of 22 chimpanzees he examined not only were ureaplasma-positive but also were breeders. Because the relationship between infection by ureaplasmas and reproductive failure has not been established in these animals or man we have studied the problem further by examining a colony of chimpanzees whose reproductive ability was known. Ureaplasmas, in addition to mycoplasmas and Chlamydia species, were sought, chlamydiae also having been associated with human reproductive problems (Márdh, 1986 Media and culture techniques. Urea-containing medium for the isolation and growth of ureaplasmas and argininecontaining medium for arginine-metabolizing mycoplasmas were used and have been described previously (Manchee & Taylor-Robinson, 1968; Taylor-Robinson et al, 1971 ). The transport medium comprised the same components as the growth medium but without the urea or arginine substrates. Transport medium in which a swab had been expressed was diluted in the growth medium in a series of 10-fold steps (0-2 ml to 1 -8 ml) up to a dilution of 10" 8. The highest dilution at which a colour change occurred after incubation at 37°C was considered to contain one colourchanging unit (ecu.) (Taylor-Robinson & Purcell, 1966) . Some arginine-metabolizing isolates were identified as Mycoplasma hominis with specific rabbit antiserum in agar disc growth-inhibition tests (Clyde, 1964) . Sucrosephosphate medium containing 10% heat-inactivated fetal calf serum (2SP; the transport medium for chlamydiae) was inoculated into cycloheximide-treated McCoy cell cultures, as described previously (Thomas et al, 1977) , and chlamydial inclusions were sought.
Results
Occurrence ofmicro-organisms in the throat and genital tract Ureaplasmas, as shown in Table 1 , were isolated rarely from the throat of male or female chimpanzees. In contrast, the organisms were isolated from the urethra of almost one-third of male animals and from the vagina of nearly all female animals. Furthermore, the number of ureaplasmas in vaginal specimens was greater than in urethral specimens.
Arginine-metabolizing mycoplasmas were isolated from the throat more often than were ureaplasmas (Table 1) but from the genital tract with about the same frequency as ureaplasmas, the mycoplasmas being isolated again more frequently and in larger numbers from female than from male animals. The difference in recovery of organisms from male and female animals was empha¬ sized by the fact that ureaplasmas and mycoplasmas together were isolated from the urethra of only 3 of the 24 male animals but from the vagina of 68 of the 76 females.
Chlamydiae were not isolated from the genital tract of any of the animals and were not sought in the throat. Table 2 , the numbers of either micro-organism, in terms of geometric mean titre, in genital specimens from animals with low and high conception rates were similar. Furthermore, the frequency with which either micro-organism was isolated in large numbers was also similar in animals with low and high rates of conception. 17 (77) 12 (63) 11 (55) 10 (71) *Proportion (%) of cycles with a proven male which resulted in conception between 1979 and 1982 inclusive.
fFor all the animals in the group.
íc.c.u. = colour-changing unit (see "Materials and Methods'). 10" I04-4 *Geometric mean titre (ecu.).
Relation between micro-organisms and abortion/stillbirth The occurrence and numbers of micro-organisms in the genital tract of 14 chimpanzees having the best outcome of conception, i.e. a normal pregnancy or infrequent abortion/stillbirth, were compared with those in 10 chimpanzees having the worse outcome, i.e. 30% or more of the concep¬ tions of each animal ending in failure. As shown in Table 3 , ureaplasmas and mycoplasmas were not found more frequently or in larger numbers in the latter group.
Discussion
We have not identified the arginine-metabolizing mycoplasmas occurring in the throat of the chimpanzees but suspect from previous observations (Cole et al, 1970 ) that many of them are Mycoplasma salivarium. All of those from the genital tract that were identified proved to be M. hominis. We isolated ureaplasmas from a much larger proportion of chimpanzees than have other investigators (Swenson & O'Leary, 1977; Khatamee, 1982) . This may be due to differences in the animal colonies or to the use of more sensitive isolation procedures or both. The extent to which the ureaplasmas isolated from the chimpanzees that we or others have examined are similar to those of human origin has not been explored, although one strain isolated from another chimpanzee source had a polyacrylamide gel protein profile similar to that of human strains (Mouches et al, 1981) . Certainly, the anatomical distribution of the chimpanzee ureaplasmas and mycoplasmas was simi¬ lar to that seen in humans, i.e. infrequent occurrence in the throat compared to that in the genital tract and a greater frequency in the female than in the male genital tract (Taylor-Robinson, 1986; Furr & Taylor-Robinson, 1987) . This is quite different from that in marmosets in which urea¬ plasmas are found predominantly in the throat (Furr et al, 1976) . The occurrence of ureaplasmas and mycoplasmas in the genital tract of only about one-third of male chimpanzees in contrast to nearly all females suggests that infection of the male urethra is more difficult to achieve. However, irrespective of infection, male chimpanzees accomplished successful matings. Whether or not ureaplasmas produce inflammatory changes in the male urethra, similar to non-gonococcal urethritis in man, is a moot point. Such changes were not sought but seem unlikely in view of the small numbers of organisms recovered and the likelihood of long-standing colonization. The possibility that primary infection might cause disease is worth exploring.
Conclusions about the involvement of chlamydiae in reproductive failure in chimpanzees could not be reached because none was recovered from these particular animals. The recovery of urea¬ plasmas and mycoplasmas from the vagina of so many of the animals made it clear that it would not be easy to associate these organisms with reproductive failure and quantitative assessments indicated that there was no association. However, we have only been able to look for organisms in the lower genital tract and so our findings do not exclude the possibility that those in the upper tract, assuming they sometimes reach this site, might affect reproduction. Two further approaches are clearly pertinent. The first would involve an attempt to isolate micro-organisms, not only ureaplasmas and mycoplasmas, from the endometrium by using a procedure that avoids con¬ tamination from the lower genital tract. The second approach, dependent on the first, would be to administer antibiotics, tetracyclines or erythromycin, to those animals with a poor reproductive performance that were found to be infected in the upper tract and determine whether there was an improvement.
